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THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


Finish review 


Notanswered 
iy An IV bolus of 400 mg moxifloxacin is administered every 24 hours. 


= Ves = 85L 
15h 


ty2= 
What is the rate constant of elimination of this drug? 


Select one: 
0.060 h1¥ 
0.105 bh! * 
0.069 hi! * 
0.101 hl X 


TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 

To learn the calculation of rate constant. 
BACKGROUND: 


The following equation can calculate the rate constant: 


where, 


Ke = rate constant 


tye = half-life 
SOLUTION: 
Step 1: Use the given half-life to determine the rate of elimination constant. 
In(2) 
ka= = 
— h) 
ka = T5h 
ket = 0.060 h! 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.060 ht 

RATIONALE: 

Correct Answer: 

(Option #1): The calculated rate constant is 0.060 hr’. 

Incorrect Answer: 


(Option #2): The calculated rate constant is not 0.105 ht. 
(Option #3): The calculated rate constant is not 0.069 h* 
(Option #4): The calculated rate constant is not 0.101 h*. 


TAKEAWAY/KEY POINTS: 

The rate constant can be calculated from half-life by the following equation: keg = wo 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.060 h 


Question 2 
ID: 10277 


Calculate Cl 


Not answered 


Select one: 


Fag question 


Question 3 
1D: 10278 


Notanswered 


Flag question 


(Sena recheck 


5.751 L/h % 
5.348 L/h % 
5.124 hy 
5.014 L/h % 


TOPIC: Pharmacokinetics calculation 

LEARNING OBJECTIVE: 

To learn the calculation of clearance. 
BACKGROUND: 

The following equation can calculate the clearance: 
Cl= Va- ka 

where, 

Va = volume of distribution 

CI = clearance 

Ka = rate constant 

SOLUTION: 

Step 1: Calculate clearance by using the given Vand calculated ke. 
Cl = Va- ka 

Cl= 85 L - 0.06028 h! 

Cl= 5.124 L/h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 5.124 L/h 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated clearance is 5.124 L/h. 

Incorrect Answer: 


(Option #1): The calculated clearance is not 5.751 L/h. 
(Option #2): The calculated clearance is not 5.348 L/h. 
(Option #4): The calculated clearance is not 5.014 L/h. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the clearance from the volume of distribution and rate constant: 
l= Va - ket 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 5.124 L/h 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


RO is a 25-year-old, 60kg male that is currently on 2 g of ceftazidime via IV infusion. 
Given: 

Vas= 123 L 

SrCr = 44 pmol/L 


How long does it take for the drug concentration to be half its original value? 


Select one: 
7551h% 
0.453h X% 
0.469h% 
7693h% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of half-life. 


BACKGROUND: 
The following equation can calculate the half-life: 


Where, 
t= half-life 
Ka = elimination rate constant 


SOLUTION: 


Step 1: Calculate the creatinine clearance, 


CrCl = (ee) 
) 


__ / (140—25)-60 kg1. 
Crol = (eee 
CrCl = 188.2 mL/min 


=11.29 L/h 
Step 2: Determine the rate of elimination constant. 
hee 
a 
_ 11.29 L/h 
ka = p57. 
ke = 0.0918 h-* 
Step 3: Calculate the half-life using, calculated Ka. 
tp = E 
et 
te= a 
0.0918 h 
tıp =7.551h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 7.551 h 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated half-life is 7.551 h. 


Incorrect Answer: 

(Option #2): The calculated half-life is not 0.453 h. 
(Option #3): The calculated half-life is not 0.469 h. 
(Option #4): The calculated half-life is not 7.693 h. 


TAKEAWAY/KEY POINTS: 

The half-life can be calculated by the following equation: ty. = 2 

REFERENCE: 

p Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
juwer. 


The correct answer is: 7.551 h 


Question 4 
How long does it take for the plasma concentration of ceftazidime to be 12.5% of the concentration at a 


pahia steady state? 


Notanswered 


Ẹ Aag n 


f Select one: 
Send Feedback 
22.65 hw 
3020h* 
1.359 hX 
1.812 hx 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of the number of half-lives require for drug concentration to be 12.5%. 


BACKGROUND: 
Three half-lives are needed for the plasma concentration to be 12.5%. 


SOLUTION: 


Step 1: Estimate how many half-lives equate to 12.5% of the original concentration. Since 100%-12.5% is 
87.5%, it takes 3 half-lives. 


1 half-life - 50% 

2 half-lives - 75% 

3 half-lives - 87.5% 
A half-livac - 2 7504, 


Step 2: Determine how long it takes for the concentration to reach 87.5%. 

87.5% is about 3 ty 

=3-7.551 

t= 22.05 h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 22.65 h 

RATIONALE: 


Correct Answer: 
(Option #1): The calculated time required for the ceftazidime plasma concentration to be 12.5% at steady- 
state is 22.65 h. 


Incorrect Answer: 

(Option #2): The calculated time required for the ceftazidime plasma concentration to be 12.5% at steady- 
state is not 30.20 h. 

(Option #3): The calculated time required for the ceftazidime plasma concentration to be 12.5% at steady- 
state is not 1.359 h. 

(Option #4): The calculated time required for the ceftazidime plasma concentration to be 12.5% at steady- 
state is not 1.812h 


TAKEAWAY/KEY POINTS: 

Three half-lives require for the plasma concentration to be 12.5%. 

REFERENCE: 

[1] Ansel, H. C, & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 22.65 h 


‘Question 5 
cies Calculate the infusion rate required to achieve C,,= 30 mg/L. 
Notanswered 
Select one: 
Flag question 

(Sena Faecbsci 339.7 mg/h % 

5646 mg/h% 

338.7 mg/h Y. 

5648 mg/h X 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of infusion rate to achieve Css. 


BACKGROUND: 
The infusion rate to achieve Css can be calculated by the following equation: 


R 
Cs = OE 


Where, 
Cs = Steady state concentration 
Ro = infusion rate 

CI = clearance 

SOLUTION: 

Step 1: Determine CrCl. 

Croci = &2 om) wcihttts) 12 


Cr 
__ (140—25)-60 kg-1.2 
Crol = er“ 
CrCl = 188.2 mL/min 
= 11.29 L/h 


Step 2: Determine infusion rate. 


Ca = i 

BSE ER 

Ro = 30 mg/L - 11.29 L/h 
Ro = 338.7 mg/h 


Always check your units to ensure they cancel out and you are left with the desired units. 


Answer: 338./ mg/h 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated infusion rate is 338.7 mg/h. 


Incorrect Answer: 

(Option #1): The calculated infusion rate is not 339.7 mg/h. 
(Option #2): The calculated infusion rate is not 5646 mg/h. 
(Option #4): The calculated infusion rate is not 5648 mg/h. 


TAKEAWAY/KEY POINTS: 

The following equation can calculate the infusion rate to achieve Css ; Css = $e 

REFERENCE: 

[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 338.7 mg/h 


Question 6 3 T 3 3 
oes You decide to stop the infusion when C..= 30 mg/L until a new Cp of 25 mg/L is reached. 
Nokanmieied 
eas How long does it take to reach the new Cs? 
(ag question 


(send recaer 


Select one: 
1,986 hw 
0.119 h% 
0.203 hX 
1.990h* 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of new plasma concentration 


BACKGROUND: 


The following equation can calculate the new plasma concentration: 
C(t) = Co -e*t 


Where, 

G = concentration at time t 
initial concentration 

me 

Ka =elimination rate constant 


SOLUTION: 
Step 1: Determine CrCl. 


CrCl = 
CrCl = 188.2 mL/min 
= 11.29 L/h 
Step 2: Calculate ke. 

cl 
ka = 5 


_ 11.29 L/h 
hea = par 


ke = 0.0918h* 

Step 3: Identify the time to reach 25 mg/L. 

C(t) = Co - etat 

25 mg/L = 30 mg/L - e08 Ft 

t= 1.986 h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 1.986 mg/L 


RATIONALE: 
Correct Answer: 
(Option #1): The calculated time required to reach the new Cp is 1.986 h. 


Incorrect Answer: 
(Option #2): The calculated time required to reach the new Cp is not 0.119 h. 
(Option #3): The calculated time required to reach the new Cp is not 0.203 h. 
(Option #4): The calculated time required to reach the new Cp is not 1.990 h. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the time required for a new Cp: C(t) = Co - e ** 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 1.986 h 


Question 7 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


1D: 10286 


Notanswered 
sn An IV bolus of 1000 mg cefotaxime is administered every 8 hours. 


Calculate the Cmaxss- 


Select one: 
31.95 mg/L% 
32.97 mg/L¥ 
33.07 mg/L ® 
32.89 mg/L % 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of Crs, at steady-state. 


BACKGROUND: 
The following equation can calculate the Cru. at steady-state: 
Oa = Dk y 
‘MAL en Va l-e*a 
Where, 


Crass = maximum plasma concentration at steady-state 
Va= volume of distribution 

Ka = elimination rate constant 

T = time interval between doses 

F = bioavailability = 1 (for IV dosing) 


SOLUTION: 
Step 1: Determine the volume of distribution. 
— Dose 
T 
— 1000 mg 
Va = 24 mg/L 
Va = 41.67 L 
Step 2: Determine the rate of elimination constant. 
roe 
sian 
„ —_ 678 L/h 
ka = ort 


ka = 0.1627 h! 
Step 3: Identify Craxat steady state. 


— DoseF 1 
Cm a ees 
c — 1000 mgt i 
Mazus 41.67 L ear ETY 


Cmaz,, = 32.97 mg/L 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 32.97 mg/L 

RATIONALE: 


(Option #2): The calculated Crass is 32.97 mg/L. 


incorrect Answer: 
(Option #1): The calculated Cras is not 31.95 mg/L. 
(Option #3): The calculated Cras is not 33.07 mg/L. 
(Option #4): The calculated Crass is not 32.89 mg/L. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the Cmax at steady-state: Caz, = Pe - 

REFERENCE: 

[1] Ansel, H. C, & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition. Philadelphia: Wolters 
Kluwer. 


The correct answer is: 32.97 mg/L 


Question 8 


pena Calculate the Cmin at a steady-state level. 


Notanswered 


Select one: 
8.971 mg/L Y 
8.953 mg/L ® 
6.187 mg/L% 
6.498 mg/L X 


Flag questior 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation Cyn at the steady-state level. 
BACKGROUND: 

The following equation can calculate the Cmin at a steady-state level: 


CG, — DoseF | _e tat 
oo ae see ert ees 


Where, 

Chane = Minimum concentration at a steady-state level 
F = bioavailability = 1 (for IV administration) 

Vz = volume of distribution 

Ka = elimination rate constant 

T = time interval between doses 


SOLUTION: 
Step 1: Determine the volume of distribution. 
V= Dose 

E= 

— 1000 mg 

Va= 24 mg/L 
V=41.67L 
Step 2: Calculate the rate of elimination constant. 
khs 

rn 

., — 878 L/h 
ka = iert 
k = 0.1627 h! 


Step 3: Determine the minimum concentration. 


— DoseF | etar 

Cminss = Va” Leber 
c, 1000 mgt  e-oisera-is n 
minss — -AL6TL Jevin mish 


Cminss = 8.971 mg/L 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 8.971 mg/L 

RATIONALE: 


Correct Answer: 
(Option #1): The calculated Cyn: is 8.971 mg/L. 


Incorrect Answer: 


(Option #2): The calculated Cains is not 8.953 mg/L. 
(Option #3): The calculated Grins: is not 6.187 mg/L. 


aro Sort Ieee eats E RADAN 


oe 
TAKEAWAY/KEY POINTS: 
The following equation can calculate the Cmin at steady-state: Cminss = 


He L@ILUIGLEU Uins UL U0 1Y/ Le 


Dose-F | _ eta? 


Va dee ter 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 8.971 mg/L 


Question 9 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


1D: 10300 


notated 50 mg of nitrofurantoin is administered once daily via oral route. 


Rag ql 


(sears 


Given: 
15.19 mg/L 
187 mg/L 
ka = 0.021 hk 


What is the initial maximum concentration? 


Select one: 
3837 mg/L% 
6.178 mg/L X 
6.013 mg/L Y. 
37.94 mg/L% 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of initial maximum concentration from Crass- 


BACKGROUND: 


The following equation can calculate the initial maximum concentration: 


Cmirss 


Ruc = Gat 


Where, 

Rac = accumulation constant 

Craa = initial maximum concentration 

Cras = maximum concentration at a steady-state level 

SOLUTION: 

Step 1: Calculate the drug accumulation constant. 
pe 

Lee ree 

1 


Teoma lan 
Rac = 2.526 


Step 2: Calculate the maximum concentration with the given Cre at steady state. 


Rac = 


c, 
Rug = Q=» 
AC Ca 
Crass 
Omar: = Bae” 
L 15.19 mg/L 
Cmax, = 3.595 


Cmazı = 6.013 mg/L 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 6.013 mg/L 

RATIONALE: 


Correct Answer: 
(Option #3): The calculated initial maximum concentration is 6.013 mg/L. 


Incorrect Answer: 

(Option #1): The calculated initial maximum concentration is not 38.37 mg/L. 
(Option #2): The calculated initial maximum concentration is not 6.178 mg/L. 
(Option #4): The calculated initial maximum concentration is not 37.94 mg/L. 


TAKEAWAY/KEY POINTS: 


The following equation can calculate the initial maximum concentration: Rac = 


Crazy 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 6.013 mg/L 


Question 10 
What is the initial minimum concentration? 
10: 10301 
Notanswered 
Select one: 
Y Fag 
(Sena Feecback 1.998 mg/L% 
2.053 mg/L¥ 
13.10 mg/L % 
1333 mg/L * 


TOPIC: Pharmacokinetic calculation 


LEARNING OBJECTIVE: 
To learn the calculation of the initial maximum concentration. 


BACKGROUND: 
The following equation can calculate the initial maximum concentration: 


Cminss 


Ri T 


Where, 


Rac = accumulation constant 


rings = minimum concentration at a steady-state level 
Grit = initial minimum concentration 
SOLUTION: 


Step 1: Determine the accumulation constant. 


wes 

dee tat 

— S 
0001 A128 


Rac = 2.526 


Step 2: Calculate the initial minimum concentration. 


Rac 


Rac 


Cmim = 


5.187 mg/L 
Cmim = ~as — 


Chin, = 2.053 mg/L 
Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 2.053 mg/L 


RATIONALE: 
Correct Answer: 
(Option #2): The calculated initial minimum concentration is 2.053 mg/L. 


Incorrect Answer: 

(Option #1): The calculated initial minimum concentration is not 1.998 mg/L. 
(Option #3): The calculated initial minimum concentration is not 1.998 mg/L. 
(Option #4): The calculated initial minimum concentration is not 13.33 mg/L. 


TAKEAWAY/KEY POINTS: 
The following equation can calculate the initial maximum concentration: Rac = Set 
aS 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 2.053 mg/L 


Finish review 


